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THAT WHICH IS CLAIMED IS: 

y 

1. A manmiallan recombination /system 
comprising: 

(i) FLP recombinase, or a n\icleotide sequence 
encoding same, and 

(ii) a first DNA comprising^ a nucleotide 
sequence containing ax: least one FLP 
recombination target/site therein. 

2 . A recombination systfem according to Claim 1 
further comprising: / 

(iii) a second DNA, wherein said second 
DN^--i^ selected from: 

15 (a) at least a second portion of said 

/first [gene of interest, or 
(b) (at least^ a portion of a second gene 
o,f^nt^^t; 

wherein said second DNAcontains at least one FLP 
20 recombination target site/ and wherein said second DNA, 
when combined in reading /frame with said first DNA, 
provides a functional gene. 





3. A recombMmtion^system according to Claim 2 
25 wherein said second DNA comprises an additional portion 

4. A recombination system according to Claim 2 
wherein said second DNA comprises at least a portion of a 

30 second gene of interest. 



/ 



3. A recombination system according to Claim J 
wherein said^ortion of said second gene of interest. 
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when combined in reading frame with said first DNA, 
provides a hybrid, functional gene. 

6. A recombination system according to Claim 4^ 
wherein said portion of said second gene of interest, 
when combined with said first DNA, d^4rupts the function 
of said first gene of interest. 

/ 

7. A recombination systbm according to Claim 1 
10 wherein said first DNA further C9mprises a second FLP 

recombination target site. 

8. A recx>fflMnat ion /system according to Claim l'^ 
wherein the FLP ^^ombfiy^kse is derived from a species of 

15 the genus Sacch 




/ 



9. A r^ombi^miib^^ system according to Claim 1/ 
wherein the FLP recombinase is derived from a strain of^ 
Saccharomyces cerevi^ia4. 

// / 

10. A recombination system according to Claim 9 
wherein said FLP recombinase is^ncoded by the 



20 



approximately 1450/ b^se-parlr sequence set forth as 
Sequence ID No. \L 

/ 

11. A recombination system according to Claim 1 
wherein said ^f irst DNA provides a readily analyzable 
marker feature to the host system. 

30 12. A recombination system according to Claim 2 

wherein said second DNA provides a readily analyzable 
marker filature to the host system. 



13. A DNA construct comprlsin;^, as an 
autonomous fragment : 

(a) at least one FLP recombination target 
site, / 

(b) at least one restrict/ion endonuclease 
recognition site, / 

(c) at least one marker ^gene, 

(d) a bacterial origin of replication, and 
optionally / 

(e) a mammalian cellular or viral origin of 
DNA replication. 

^14. A DNA construct ^<iomprising, as an 
autonomous fragment, in^^e fojLf owing order, reading from 
5» to 3' along said fragment: 

(a) a first^FLP rebcfimbination target site, 

(b) an insert porti^ri comprising, in any 
suitable sequence^ 
(1) atSl^^t one restriction 



endonuclease recognition site, 

(2) at ^e4st one marker gene, 

(3) a bacterial origin of replication, 
and ^optionally ^ 

(4) a mammalian cellular^or viral origin 
of / DNA^epl ication , and 

V 



(c) a second FLP recombination target site in 
tandem with said first FLP recombination 
target /site. 



A 



^15. A method for the assembly of functional 
gene(s), which is (are) then suitable for activation of 
expression in mammalian cells, by recombination of 



individually inactiVje gene segments derived from one or 
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more gene(s) of interest, wherein eacta^ of said segments 
contains at least one recombination ^rget site, said 
method comprising: 

contacting said individually inactive gene 
segments with a FLP recombinase, under 
conditions suitable for /recombination to occur, 
thereby providing a DNA sequence which encodes 
a functional gene of interest. 



10 16. A method according to Claim 15 wherein the 

FLP recombinase is derived from a species of the genus 
Saccharomyces . / 

1 / I 

17. A metl^iod according to Claim 15 wherein the 
15 FLP recombinase i^f'^de^Vjed/ from a strain of Saccharomyces 

cerevisiae. 

/ 

18. A ^ethod siccording to Claim 17 wherein said 
FLP recombinase is epedaed by the approximately 1450 base 

20 pair sequence set forth^s Sequence ID No. 1. 





/ 19. A /method for the disruption of functional 
gene(s) of interest,/ rendering said gene(s) unable to be 
inactivated for/ exp4^ession in ^majnmalian cells wherein 
25 said gene(s) ofl interest contain^at least one FLP 
recombination target site, sai'^ method comprising 
contacting said g^ne-(-s.)-^"f interest with: 

(i) a/ DNA segment which contains at least one 
yFLP recombination target site, and 
30 (ii)/FLP recombinase; 

wherein said contacting is carried out under conditions 
suitable for /recombination to occur between said gene and 
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said DNA segment, thereby disrupting the gene(s() of 
interest and rendering said gene(s) non-funct/onal . 

20. A method according to Claim ^ wherein said 
DNA segment provides a readily analyzable/marker feature 
to the host system. 
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15 
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21. A method according to cVaim r9 wherein the 
FLP recombinase is derived f^om a spiles of the genus 
Saccharomyces . 



22. A met: 
FLP recombinase is 
cerevisiae. 



tod accoStding yto Claim 19 wherein the 
i&erived /from /a strain of Saccharomyces 



V 



23. A methoc 
FLP recombinase is encodec 
pair sequence set forth 



rng 



to Claim 22 wherein said 
>y the approximately 1450 base 
SeG[uence ID No. 1. 



24. A method /for the recovery of transfected 
DNA from the genome of/fa transfected or^n ism, wherein 
the genomic DNA of sa'^crv^ransfesfee^^'organism contains a 
fragment having two/tandemly oriented FLP recombination 
target sites therein, said method comprising contacting 
25 genomic DNA from ^aid organism with FLP. 




25. U method for the precisely targeted 

f ] 





integration DNA into the genome ojf a host organism, 

said method comprising: 

(i) introducing a FLP /f-ecombination target 
site into the genome of cells which are 
compatible withr the cells of the subject. 



(ii) 



(iii) 
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introducing a first DNA /comprising a 
nucleotide sequence containing at least 
one FLP recombination /target site therein 
into the FLP recombination target site in 
the genome of said cells by contacting ■ 
said cells with sajfd first DNA and FLP 
recombinase, and t^hereafter 
introducing the cells produced by the 
process of step/(ii) into said subject. 



26. A method accord^ing to Claim 25, further 
comprising contacting the genomic DNA from said subject 
with FLP, thereby recovering the trans fected DNA 
containing said first gene/ of interest from the genome of 
said transfected organisnyC y 

27. A method According to Claim 26, further 
comprising introducing/ at least a portion of a second 
gene of interest into/said FLP recombination target site. 



J. 



28. A method according to Claim 25^, further 
comprising introducing at least a portion of a second 
gene of interest ynto one of the FLP recombination target 
sites of said subiect. 



J 



29. A mammalian cell, whej:eln the genomic DNA 
of said cell contains^^alf^east ^orie FLP recombination 
target site there: 




30. A^^ffiaalian cell/according to Claim 29 
wherein said 5^P( recombina^4:on target site in the genomic 
DNA of sai^i^ell\i^_posltioned within at least a portion 
of one^or more gene(s) of interest. 
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31. A mammalian cell according to Olaim 30, 
further comprising DNA encoding, and capabl^ of 
expressing, in mammalian cells, a FLP recojUJDinase. 
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32. A mammalian cell according to Claim 30 
wherein said gene(s) of interest provide a readily 
analyzable marker feature to the hos^ system. 

33. A mammalian cell according to Claim 29 
wherein said FLP recombinatapn target site has the 
sequence : 



5 • -G/^GTTCCTATTCTOTAGAAAGTATAGGAACTT, 



15 or functional. ec[uivalents/^ thereof . 
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3l4. A mammal!^ cell according to Claim 30 
further compa;ising:,..a?^^ DNA fragment, wherein 

said additional DNA /fragment is selected from: 

) / at least a second portion of said 
f irs^ aene of interest, or 

>) at least/a portion of a second gene 
of/iixteresti 

wherein said ^econd DN^contains at least one FLP 
recombination targ^tr site; and wherein said second DNA, 
when combinjB<r'*±lireading frame with said first DNA, 
provides a/ functional gene. 



^35. A transgenic, non-human mammal, wherein 
30 said maLinmal contains at least one FLP recombination 
target site in the genomic DNA thereof. 
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36. A tiransgenic, non-huiaan mammal according to 
Claim 35^herein said FLP recombination target/site is 
positioned within at least a portion of one of more 
gene(s) of interest. 

37. A transgenic, non-human mammai according to 
Claim 35', further comprising a nucleotide sequence 
encoding, and capable of expressing, in t/ansgenic, non- 
human mammals, a FLP recombinase. 

38. A transgenic, non-human n^ammal according to 
Claim 35, further comprising FLP recombinase. 



15 



/39. A transgenic 
wherein said q^e(s) 



-humaji maitaaal according to 



r^^iumyi 

orjin;terest provide a 
readily analyzable ma^^er feature Jto the host system. 



20 



40. A tra/nsgenlc. 
Claim 35 wherein sftid FLP 
the sequence: 



non-human mammal according to 
recompination target site has 



5 • -GAAGTTCCT/ 



IGAAAGTATAGGAACTT , 



25 



30 



or functional equivalents thereof. 



41. A transgenic, non-human mammal according to 



Claim 36 further comprising an additional DNA fragment, 
wherein said additfional/ DNA fragm^nt-^is selected from: 

(a) \^^j^^aet"''a"'second portion of said 
first gene /of interest, or 

(b) y/at least a portion of a second gene 

of interest; 

/ 

wherein said second DNA contains at least one FLP 
recombination target site; and wherein said second DNA, 
35 when combined in/ reading frame with said first DNA, 
provides a functional gene. 



7 
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42. A method for the site-speci/f ic integration 
of transacted DNA into the genome of a /cell according to 
Claim 29, said method comprising: 

(i) contacting said genome yWith: 

(a) FLP recombinase, and 

(b) a first DNA compmsing at least a 
portion of a first g^ne of interest; 

wherein said 
least one FLP tbcoi 
and thereafter 

(ii) maintaining the (Product of step (i) under 
conditions suitable for site-specific 
integration of /said DNA sequence to occur 
at the FLP reoombination target site in 
said genome qx the host cells. 



:irst DNA contains at 
)ination target site; 



20 



25 
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43. A method according to Claim 42 wherein said 

FLP recombination target site in the genomic DNA of said 

cell is positioned within at least a portion of one or 
more gene(s) of interest 



/ 



44. A methods according to Claim 42 further 
comprising additionaliLy contacting said host cell with a 
second DNA, wherein said second DNA is selected from: 

(a) /at least a second portion of said 
first gene of interest, or 

(by at least a portion of a second gene 
of interest; 

wherein said second DNA contains at least one FLP 
recombination target site; and wherein said second DNA, 
when combined in reading frame with said first DNA, 
provides a fui>fational gene. 




45. A method acc 
FLP'' recombinase is provide 




/ 



Claim 42 wherein said 
FLP expression vector. 
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46. A method according 



r 



Claim 4 5 wherein the 



rjr^x^ession of FLP recomt(inase b^saXd FLP expression 
P^y^ vector is subject to regUj5?tory control. 



47. A meth0^ according to Cl/aim 4i^whereln said 
FLP recombination target site is intraduced into the 
genome of said host mammalian cell by trans feet ing said 
host cell with a DNA fragment conta^ining at least one 
recombination target site therein. 



48. A method according tdo Claim 42 wherein the 
FLP recombination target site in ythe genomic DNA of said 
host mammalian cell is so positioned that the 
introduction of additional DNA sequences therein will 
inactivate the target gene. 



/ 



49. A method for the site-specific integration 
of trans^ected DNA into the genome of a host according to 
Claim 35, said method comprising: 

(i) contacting said genome with: 

(a) FLP recombinase, and 

(b) a first DNA comprising a nucleotide 
sequence containing at least one FLP 
rec9mbination target site therein; 
and' thereafter 

(ii) maintainiing the product of step (i) under 
conditions suitable for site-specific 
integration of said DNA sequence to occur 
at the/ FLP recombination target site in 
said qenome of the host. ^ 

I 

50. A mettlod according to Claim 49/ wherein said 
FLP recombination target site is positioned within at 
least a portion of/ one or more gene(s) of interest. 



35 
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51. A method according to Clairf 49 further 
comprising additionally contacting saicr host with a 
second DNA, wherein said second DNA Is selected from: 

(a) at least a second portion of said 
first gene of interest, px 

(b) at least a portion of a second gene- 
of interest; 

wherein said second DNA contaifis at least one FLP 
recombination target site; apui wherein said second DNA, 
when combined in reading f^me with said first DNA, 
provides a functional gem 



52 . A method acc 
FLP recombinase is provid 



53 . A method 





to^laim 49 wherein said 
F'EP expression vector. 



/ 



od aeetorcn/hg to Claim 52 wherein the 
expression of FLP^ecombinfise by said FLP expression 
vector is subject to regulatory control. 
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54. A method according to Cla^ wherein said 
FLP recombination target site is introiiuced into the 
genome of said host mammal by transfecting said host with 
a DNA fragment containing at least />ne recombination 
target site therein. 



55. A method according to Claim 49 wherein the 
DNA of said host mammal contaans at least one FLP 
recombination target site, jlr\A wherein said FLP 
recombination target site /is so positioned that the 
introduction of addition/l DNA sequences therein will 
inactivate the target j^ne. 
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/ 



56. A method for the analysis c^f the 
development of a mammal, said method comprising: 

(a) providing a transgenic mantmal comprising: 



(i) 



(ii) 



an expression construct encoding FLP 
under the control /of a conditional 
promoter, and 

a reporter constixict under the 
control of the ^ame or a different 
promoter, wherein said reporter 
construct encodes a functional or 
non-functiona]y reporter gene 
product, and wherein said construct 
mtaTOs at 1/east one FLP 



recombi 



lation target site therein, 
wh^tein /the functional 
expressiion pt the functional 



reporter g< 
FLP recoi 



whei 



--is disrupted when said 
nation event occurs, or 
in t*ie functional 



expres 



FLP 

(b) following 
determine when expressi 
product either commence 



rec 
:he 



n oj 



of the non- functional 
gene commences when said 
mbination event occurs; and 
evelopment of said mammal to 
functional reporter gene 
is disrupts 




57. A method acdoxidlng^o Claim 56 wherein said 
conditional promoter is developmental ly-regulated. 



58 • A co-trans'f ection assay for the occurrence 
of FLP-mediated recombination, said assay comprising: 

isf 



with: 



(a) co-transfecting a host mammalian cell 



(i) a/ FLP expression plasmid, and 

(ii) a' reporter plasmid comprising a non- 
functional reporter gene wherein said non- 
functional reporter gene is inactivated by 
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the presence of extraneous DNA containing 
at least one recombination tar^t site; 
and 

(b) monitoring said host cell/^under a variety 
of conditions for the gain of expression of functional 
reporter gene product. 



/ 



59. A co-t^?€msfection/assay for the occurrence 
of FliP-mediated reoMibination, /said assay comprising: 



with: 



(b) 

of conditio! 



(a) coVtrans^ctij^ig a host mammalian cell 



(ij^^a^Ll^ expression plasmid, and 
(ii)/ a yreporter plasmid comprising a 
fui^ctional reporter gene containing at 
l^^t one recombination target site 
irein; 

monitoring said host cell under a variety 
for the loss of expression of functional 



reporter g^ne product. 
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